Mitogen-activated protein kinase phosphatase-1 modulated JNK activation is critical for apoptosis induced by inhibitor of epidermal growth factor receptor-tyrosine kinase.
Alterations resulting in enhanced epidermal growth factor receptor (EGFR) expression or function have been documented in a variety of tumors. Therefore, EGFR-tyrosine kinase is a promising therapeutic target. Although in vitro and in vivo studies have shown the anti-tumor activity of EGFR-tyrosine kinase inhibitors against various tumor types, little is known about the mechanism by which such inhibitors effect their anti-tumor action. AG1478 is known to selectively inhibit EGFR-tyrosine kinase. In this study, we showed that AG1478 caused apoptosis and apoptosis-related reactions such as the activation of caspase 3 in human non-small cell lung cancer cell line PC-9. To investigate the signaling route by which AG1478 induced apoptosis, we examined the activation of c-Jun N-terminal kinase (JNK) and mitogen-activated protein kinase p38 in AG1478-treated PC-9 cells. JNK, but not p38, was significantly activated by AG1478 as determined by both immunoblot analysis for levels of phosphorylated JNK and an in vitro activity assay. Various types of stimuli activated JNK through phosphorylation by the dual-specificity JNK kinases, but the dual-specificity JNK kinases MKK4 and MKK7 were not activated by AG1478 treatment. However, JNK phosphatase, i.e. mitogen-activated protein kinase phosphatase-1 (MKP-1), was constitutively expressed in the PC-9 cells, and its expression level was reduced by AG1478. The inhibition of JNK activation by ectopic expression of MKP-1 or a dominant-negative form of JNK strongly suppressed AG1478-induced apoptosis. These results reveal that JNK, which is activated through the decrease in the MKP-1 level, is critical for EGFR-tyrosine kinase inhibitor-induced apoptosis.